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These are merely ordinary spectacle-lenses and constitute a telescope of unit
magnifying power. A more precise description is postponed, as I am not
sure that I have as yet hit upon the best arrangement. It may suffice to
say that with this instrument rings formed of spectral rays even closer than
the soda lines could be readily separated, and that without too great a con-
traction of the slit limiting the visible portion of the rings.
The source of light, sometimes very small, was focussed upon the dia-
phragm at the gauge, and it is necessary that the aperture be completely filled
with light. This gives the ratio between the distances of the lens from the
source (u) and from the gauge (v). Again, the angular diameter of the field
of light, which must not be too small, fixes the ratio of the aperture of the
lens to v; so that only the absolute scale of the three quantities is left
open. It is desirable that the lens be achromatic. I have used a one-inch
lens from a small opera-glass, and this worked well with u = 2-J- inches and
0 = 4 feet.
As sources of light in experiments involving high interference, vacuum-
tubes are by far the most convenient, and their introduction is one of the
many services which Optics owes to Prof. Michelson. At the head of the
list stands the helium tube, both on account of its not requiring to be heated
and also of the brilliancy of the yellow radiation. Hitherto, however, the
wave-lengths have not been measured with the highest accuracy. The tube
that I have employed was made some years ago by my son and had already
seen a good deal of service in experiments designed to answer the question:
"Is Rotatory Polarization influenced by the Earth's Motion?*" From the
overpowering brilliancy of the yellow line, it may be inferred that the
pressure is not very low. Mercury too, for which the principal wave-lengths
have been determined with great accuracy by Fabry and Perot, is convenient
as requiring only a very moderate heating; and cadmium, in spite of the
higher temperature demanded, is indispensable. Not only is the cadmium
red by general consent the ultimate standard, but a comparison of the red
and green ring systems, even without a prism, gives rapid information as to
the condition of the gauge, slightly variable from time to time on account of
temperature and of necessary readjustments. Thus, in most of my observa-
tions, the red ring under measurement was in very approximate coincidence
with a green ring. If, owing to rise of temperature, this ring had so far
expanded as to make it advisable to substitute the next interior one, there
could still be no uncertainty as to the order (one higher) of the ring actually
under observation.
As cadmium tubes appear to have been found troublesome, it may be
well to describe a simple construction specially adapted to private workers
whose skill in glass-blowing is limited. It was thought that alloying and
* Phil. Mag. Vol. iv. p. 215 (1902) [Scientific Papers, Vol. v. p. 58].